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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate in the development of International Standards through technical committees

establish
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and non
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Subcomimnittee SC 37, Biometrics.

ISO/IEC
interchar

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

ed by the respective organization to deal with particular fields of technical activity. ISO and JE
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,/Part 2.
h task of the joint technical committee is to prepare International Standards. ‘Draft International
s adopted by the joint technical committee are circulated to national bodies for.voting. Publication gs

ational Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of patent
O and IEC shall not be held responsible for identifying any or all such-patent rights.

19794-7 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technolog)

[W)

19794 consists of the following parts, under the general title Information technology — Biometric daf
ge formats:

1: Framework

2: Finger minutiae data

3: Finger pattern spectral data

4: Finger image data

5: Face image data

6: Iris image data

7: Signature/sigh time series data
8: Finger.pattern skeletal data

9:-Vascular image data

—  Part

10: Hand geometry silhouette data

The following part is under preparation:

—  Part

11: Signature/sign processed dynamic data
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Information technology — Biometric data interchange
formats —

Part 7:

ignature/sign time series data

Scope

or the purposes of biometric verification and/or identification, this part of ISQ/IEC 19794 specifies 4

ries using devices such as digitizing tablets or advanced pen systems. The data interchange for
neric in that they may be applied and used in a wide range of application areas where handwritten
gnatures are involved. No application-specific requirements orfeatures are addressed in thig
IBO/IEC 19794. This part of ISO/IEC 19794 contains definitions ofrelevant terms, a description of wh
ptured, two data formats for containing the data — one for généeral use and one compact format for
art cards and other tokens — alongside examples of data block contents and best practice in captd

pecifying which of the format types and which options-defined in this part of ISO/IEC 19794 are to b
im a particular application is out of the scope of this part of ISO/IEC 19794; this needs to be d
pplication-specific requirements specifications .ar application profiles. It is advisable that stg

uthenticity, integrity and confidentiality; however such provisions are beyond the scope of thi
ISO/IEC 19794,

Conformance

biometric data block conforms to this part of ISO/IEC 19794 if it satisfies the format requirem
respect to its structure, with respect to relations among its fields, and with respect to relations be

Normative references

he follewing referenced documents are indispensable for the application of this document. F
references, only the edition cited applies. For undated references, the latest edition of the re
cument (including any amendments) applies.

concept

nd data interchange formats for dynamic signature/sign behavioural data“captured in the form ¢f a time

Mmats are
signs or

part of
ht data is
use with
re.

b applied
efined in
red and

transmitted biometric data be time-stamped-and that cryptographic techniques be used to profect their

5 part of

bnts with
ween its

ields and the underlying_input that are specified within the normative clauses of this part of ISO/IEC 19794.

or dated
ferenced

ISO/IEC 19785-1, Information technology — Common Biometric Exchange Formats Framework — Part 1:

Data element specification

ISO/IEC 19785-2, Information technology — Common Biometric Exchange Formats Framework — Part 2:

Procedures for the operation of the Biometric Registration Authority
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ISO/IEC 19785-3, Information technology — Common Biometric Exchange Formats Framework — Part 3:
Patron format specifications 1)

ISO/IEC 19794-1, Information technology — Biometric data interchange formats — Part 1: Framework

4 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19794-1 and the following apply.

4.1
signature/sign
handwritfen signature or handwritten personal sign

4.2
time serjes
sequence of values sampled at successive points in time

4.3
biometric data block
BDB
block of glata with a defined format that contains one or more biometric samples‘or biometric templates

4.4
channel
data item (acquired, intermediate or processed) recorded in the form.of a time series

NOTE Examples include pen position, pen tip force and tilt.

4.5
pen azimuth
angle measured clockwise from the positive y axisto the perpendicular projection of the pen onto the writing
plane

NOTE For an illustration, see Figure 1 (upgenleft and lower left).

4.6
pen elevation

angle measured counter-clockwise-from the perpendicular projection of the pen onto the writing plane to th
pen

D

NOTE For an illustration,-see Figure 1 (upper left and lower left).

4.7
pen tilt along thex/axis

angle measured- clockwise from the positive z axis to the perpendicular projection of the pen onto th
X,z plan

D

NOTE For an illustration, see Figure 1 (upper right and lower left).

4.8

pen tilt along the y axis

angle measured clockwise from the positive z axis to the perpendicular projection of the pen onto the
y,z plane

NOTE For an illustration, see Figure 1 (upper right and lower left).

1) To be published.

2 © ISO/IEC 2007 — All rights reserved
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Figure 1 — Azimuth and elevation angles (upper left), tilt angles (upper right),
pen orientation decomposition (lower left), and pen rotation (lower right)

.9
en rotation

ngle of rotation of the pen about its longitudinal axis measured counter-clockwise from a devicg-specific
reference rotational position

OTE For an illustrationy.see Figure 1 (lower right).

.10

jitter

andard deviation of 100 x-coordinate samples from a stationary pen
.11

jitter

andard deviation of 100 y-coordinate samples from a stationary pen

412
X resolution
number of dots per centimetre that the capture device resolves in the X (horizontal) direction

413
Y resolution
number of dots per centimetre that the capture device resolves in the Y (vertical) direction

414
Z resolution
number of dots per centimetre that the capture device resolves in the Z direction

© ISO/IEC 2007 — All rights reserved 3
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415
sampling rate
rate in samples per second at which channel values are recorded

416

F resolution

number of units per millinewton that the capture device resolves in the downwards force of the pen tip on the
writing plane

5 Conventions

5.1 Coqordinate system

The coofdinate system used to express the pen position shall be a three-dimensional Cartesian coordinate
system. [The x axis shall be the horizontal axis of the writing plane, with x coordinates increasing to the right.
The y axis shall be the vertical axis of the writing plane, with y coordinates increasing upwards. The z axis
shall be the axis perpendicular to the writing plane, with z coordinates increasing upwards out of the writing
plane stdrting from 0.

5.2 Ogtet order

The morg significant octets of any multi-octet quantity are stored at lowet@addresses in memory than (and are
transmitted before) less significant octets.

Within af octet, the bits are numbered from 8 to 1, where bit 8 is\the ‘most significant bit' (MSB) and bit 1 the
‘least significant bit’ (LSB).

5.3 Registered format type identifiers

The biometric data block (BDB) specified in this (part of ISO/IEC 19794 shall be embedded in a CBEFHR-
compliarft structure. The structure of a signature/sign time series biometric information record (BIR)
depicted|in Figure 2.

[

CBEFF standard biometric‘theader

Signature/sign time series data block header

Signature/sign time series data block | >
Signature/sign time series data block body

CBEFF security.block

Figure 2 — Overview of a signature/sign time series BIR

[

NOTE The GBEFF security block holds data that enables the integrity and/or the originator of the signature/ sign tim
series BIR to be\verified [(electronic signature or message authentication code (MAC)].

ACBEF[: Stalldald l.ll‘ 1 = S - ANEe = G = G 2\A
and format type shall ISO/IEC 19785 (CBEFF). The format owner is
ISO/IEC JTC 1/8C 37 with the IBIA registered format owner identifier 257 (0101,

The registrations listed in Table 1 have been made with the CBEFF Registration Authority (see
ISO/IEC 19785-2) to identify the signature/sign time series full format and the signature/sign time series
compact format.

4 © ISO/IEC 2007 — All rights reserved
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Table 1 — Format type identifiers

CBEFF BDB format
type identifier

Short name

Full object identifier

14 (000e,,,)

signature-sign-
time-series-full

{iso(1) registration-authority(1) cbeff(19785) organizations(0) 257
bdbs(0) signature-sign-time-series-full(14)}

15 (000f,,,)

signature-sign-
time-series-compact

{iso(1) registration-authority(1) cbeff(19785) organizations(0) 257
bdbs(0) signature-sign-time-series-compact(16)}

6§ Channels

oD

.1 General

ol e

7y

optional.

Table 2 — Channels

able 2 lists the channel names and their meanings. Signature/sign behavioural data‘captured with| different
apture devices or used in different applications may contain data from different channels. Inclusion of the X
nd Y channels is mandatory. Either the T channel or the DT channel must be.present, or uniform pampling
constant time difference between adjacent sample points) must be indicated.Mhclusion of the other channels

Channel name | Interpretation

X x coordinate (horizontal'pen position)

Y y coordinate (vertical pen position)

4 z coordinate (height of pen above the writing plane)
VX velocity in x-direction
VY velocity invy direction
AX acceleration in x direction
AY aceeleration in y direction

T time

DT time difference

F pen tip force (pressure)

tip switch state (touching/not touching the writing plane)

TX tilt along the x axis

TY tilt along the y axis

Az azimuth angle of the pen (yaw)

El elevation angle of the pen (pitch)

R rotation (rotation about the pen axis)

6.2 Pen position channels: X, Y, Z

There are 3 channels defined for recording pen position data in the three-dimensional space. The horizontal
and vertical pen position in the writing plane is recorded in the X and Y channels, respectively. The height of
the pen above the writing plane is recorded in the Z channel.

The unit of measurement is metres (m). To restore the actual values, the integer values given in the BDB body
are to be divided by a scaling value given in the BDB header. By choosing appropriate scaling values,
different resolutions can be expressed for several applications.

© ISO/IEC 2007 — All rights reserved
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6.3 Pen velocity channels: VX, VY

The horizontal and vertical pen velocity in the writing plane is recorded in the VX and VY channels,
respectively.

The unit
the BDB

of measurement is metres per second (m/s). To restore the actual values, the integer values given in
body are to be divided by a scaling value given in the BDB header. By choosing appropriate scaling

values, different resolutions can be expressed for several applications.

6.4 Pe

The hori
respectiV

The unit

given in
scaling v

6.5 Ti
The T ch
The unit

body arg
different

6.6 Ti
The DT
The unit

body arg
different

6.7 Pe
The F ch
The unit

body arg
different

6.8 Ti

The S ch

H-aceeleration-ehannelsAXGAY

rontal and vertical pen acceleration in the writing plane is recorded in the AX and AY channels,
ely.

of measurement is metres per square second (m/s2). To restore the actual values, theititeger valugs

he BDB body are to be divided by a scaling value given in the BDB header. By chogsing appropriate
alues, different resolutions can be expressed for several applications.

me channel: T
annel is defined for recording time data relative to the first sample.
of measurement is seconds (s). To restore the actual values,<the integer values given in the BDB

to be divided by a scaling value given in the BDB header. By, choosing appropriate scaling values,
resolutions can be expressed for several applications.

me difference channel: DT
hannel is defined for recording time data relativeto the previous sample.
of measurement is seconds (s). To restore the actual values, the integer values given in the BDB

to be divided by a scaling value given,invthe BDB header. By choosing appropriate scaling values,
resolutions can be expressed for several applications.

n tip force channel: F
annel is defined for recording pen forces (pressure) data.
of measurement is(Newton (N). To restore the actual values, the integer values given in the BDB

to be divided bylajscaling value given in the BDB header. By choosing appropriate scaling values,
resolutions can‘bg expressed for several applications.

b switch.state channel: S

annel'is defined for recording whether the pen touches the writing plane or not. The data values shdl

beOinc

hse/of non-touching and 1 in case of touching.

6.9 Pen orientation channels: TX, TY, Az, EIl, R

There are 5 channels defined for recording pen orientation data. Implementers may choose to use either
azimuth and elevation or tilt angles. The third degree of freedom in orientation is defined as the rotation of the
pen about its axis. All 5 pen orientation channels are optional.

The unit

of measurement is degree (°).To restore the actual values, the integer values given in the BDB body

are to be divided by a scaling value given in the BDB header. By choosing appropriate scaling values,

different

resolutions can be expressed for several applications.

© ISO/IEC 2007 — All rights reserved
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7 Full format

7.1 Introduction

The signature/sign time series data full format shall be used to achieve interoperability between

capture

devices used for the purposes of capturing signature/sign data for biometric verification or identification as well
as some form of interoperability between biometric systems. A signature/sign time series data block in this

format contains descriptive information about the structure and contents of the data block.

.2 BDB organisation

he organisation of the BDB shall be as follows:
) mandatory variable-length BDB header containing information about the overall BDB]
) mandatory BDB body.

igure 3 depicts a signature/sign time series data block in full format. The solid boxes indicate fields
present. The dashed boxes indicate optional fields. The length of each’ field in bytes is ind

hat must
cated in

rentheses at the bottom of the corresponding box. The ellipses indicate.that more fields of the same format

ay follow.
BDB header BDB body
(variable) (variable)
A PN
N\ N\
Format identifier | Version number Channel Re- Pre- Number of Sequence of Extended Exter|ded data -i
descriptions served amble | sample points | sample points data !
n length :
4) (4) (variable) (1) 1) 3) (variable) 2) (vgriable) |
A A
N\ 4 N\
Channel X channel Y channel { R channel -; Sample point 1 Sample point n
inclusion description description | description :
field | | T NN P R (PP
2) (variable) (variable) : (variable) : (variable) (variable)
A A
N 4 A
______ hl |______'| I_____"|
Pre- Scaling | | Standard | X value Y value | Rvalue| !
amble value ! ... I~ déviation : ...... I :
(O] @ L) @ 2) 2 : @ 1,
Figure 3 — Signature/sign time series data block in full format
7.3~ BDB header

7.3.1 General

The BDB header shall contain information about the overall signature/sign time series data block. The
structure of the header shall be as defined in Table 3 and in the following subclauses.

© ISO/IEC 2007 — All rights reserved
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Table 3 — Signature/sign time series data block header

BDB header field Number of octets | Comments
Format identifier 4 ASCII “SDI” followed by a zero octet
Version number of this 4 “10” followed by a zero octet for the first issue of this part of
part of ISO/IEC 19794 ISO/IEC 19794
Channel descriptions variable Sequence of technical characteristics of the present channels
Reserved 1 Initially 00,
7.3.2 Format identifier
The signpture/sign time series data block shall begin with the three ASCII characters “SDI” to identify the data
block as|following the full format defined in this part of ISO/IEC 19794, followed by a zero-Gctet as a string

terminat

7.3.3 VMersion number of this part of ISO/IEC 19794

The vers
series da
followed
revision
ISO/IEC
an ASCI

734 C

7.3.41

The chamnel descriptions field shall begin with a channel inclusion field indicating the presence or absence ¢f

channels
shown i
shall enc

As an eample, Figure 4 shows the (channel inclusion field for signature/sign data including the channels X, Y,

r (5344 4900,,,,).

ion number for the version of this part of ISO/IEC 19794 used in constrdcting the signature/sign tim
ta block shall be placed in four octets. This version number shall ¢onsist of three ASCII characters
by a zero octet as a string terminator. The first and second_character shall represent the major
number and the third character will represent the minor revisiomnumber. Upon approval of this part ¢f
19794, the version number shall be “ 10" (2031304,,, an ASCIl space followed by an ASCII ‘1’ and
‘0').

[¢]

hannel descriptions

Channel inclusion field

. The channel inclusion field shall censist of 2 octets. Each bit shall correspond to a channel gs
Table 4. A bit value of 1 shall encode the presence of the corresponding channel; a bit value of 0
ode the absence of the corresponding channel.

T,F, S, Az, Eland R.
Octet 1 Octet 2
1{1(0(0(0|0|O0|1]O|1|1]0]|0O|1T[1][1
Figure 4 — Example of a channel inclusion field
8 © ISO/IEC 2007 — All rights reserved
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7
1
3
d

B
1

< O m

.3.4.2

octet.

Channel name | Octet | Bit position

X 1 8 (MSB)

Y 1 7

z 1 6

VX 1 5

VY 1 4

AX 1 3

AY 1 2

T 1 1 (LSB)

DT 2 8 (MSB)
2 7

S 2 6

X 2 5

TY 2 4

Az 2 3

El 2 2

R 2 1 (LSB)

Channel description preamble

he channel inclusion field shall be followed by.a sequence of channel descriptions for the channels jndicated
s present in the channel inclusion field. The order of the channel descriptions is determined by thg order of
imdicated inclusion within the channelinclusion field (Table 4) starting with the X channel. The| channel
escriptions are mandatory for all chanhels present in the signature/sign time series data block.

ach channel description shalltbegin with a preamble. Each channel description preamble shall donsist of

ach of the bits 4 through 8 of a channel description preamble shall correspond to a channel atffibute as
hown in Table 5. Aitvalue of 1 shall encode the presence of the corresponding channel attribute; a bit
alue of 0 shall enCoede the absence of the corresponding channel attribute.
Table 5 — Format of a channel description preamble

Channel attribute Bit position

Scaling value 8 (MSB)

Minimum possible channel value 7

Maximum possible channel value 6

Mean value of the channel values 5

Standard deviation of the channel values 4

Constant value 3

Linear component removed 2

RFU (reserved for future use) 1 (LSB)

© ISO/IEC 2007 — All rights reserved 9
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A value of 1 for bit 3 of a channel description preamble shall indicate that the value of this channel is constant.
If bit 3 of a channel description preamble is set to 1, then this channel shall be absent in the BDB body even
though the BDB header indicates the presence of the channel. If the channel description contains a scaling
value, then the constant value of this channel shall be 1 divided by the scaling value.

NOTE Bit 3 of the DT channel description preamble can be used to indicate uniform sampling.

A value of 1 for bit 2 of a channel description preamble shall indicate that the linear component of the
regression line for this channel has been removed from this channel.

The unuged trailing bit of the preamble shall have value 0 and is reserved for future use.

If any of the bits 4 through 8 of a channel description preamble are set to 1, the preamble shall be followed b
a sequerjce of channel attributes in the same order as indicated in the preamble starting with the sealing valu

o<

7.3.4.3 | Scaling value

If presentt, scaling values shall consist of 2 octets. The 5 most significant bits of the first octet shall constitute
the expohent field E, and the remaining 11 bits shall constitute the fraction field F.

The exppnent field E contains an unsigned integer representing the base 2 eéxponent of the scaling valu
biased bl 16. For the exponent, signed integer values in the range from —16.t0:15 are allowed. For encodin
the expohent value, 16 is to be added in order to get an unsigned value. Fot_decoding the exponent value, 1
is to be qubtracted from the contents of E.

oQ O

The fraclion field F contains the bit field that lies, in binary notation; to the right of the binary point of th
mantissg of the scaling value. The mantissa shall be scaled to therange 1 < mantissa < 2.

[¢]

The scal|ng value is calculated by

scaling value = mantissa - 2P°"" \ith mantissa\=1+F /2'! and exponent = E — 16 .

The scallng value has a range from 216 to (1.£2047/2048)- 25 i.e. from 0,000 015 258 789 062 5 to 65 52.

The chapnel values in the BDB body as well as the minimum, maximum, and mean channel values and th
standard| deviation in the BDB header:are to be divided by the corresponding scaling value to obtain the
actual vdlues.

= O

If the scgling value is absent/the’calibration of the corresponding channel is unknown.

7.3.4.4 | Minimum and maximum possible channel values

If present, the mirimum and maximum possible channel values shall indicate the scaled range of values that
the deplqyed capture device may deliver for the corresponding channel.

For the minimum and maximum possible channel values of the Z, T, DT, F, Az, El, and R channels, integg
values inHWﬁ‘ThV_Wb—dﬁl—e range from O 1o are allowed. These values shall be encoded In 2 octets as unsigned

integers.

=

For the minimum and maximum possible channel values of the X, Y, VX, VY, AX, AY, TX, and TY channels,
integer values in the range from —32 768 to 32 767 are allowed. These values shall be encoded in 2 octets as
unsigned integers after adding 32 768 to each value. Hence, for non-negative numbers, bit 8 of the most
significant octet has the value 1; for negative numbers, bit 8 of the most significant octet has the value 0. For
decoding these values, 32 768 is to be subtracted from each recorded value.
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If present, the mean value of the channel values shall be the arithmetic mean, rounded to the nearest integer,

of all values for the corresponding channel within a signature/sign time series data block:

1N . .
mean = — )" value; , where N is the number of sample points
i=1

If present, the standard deviation of the channel values shall be the standard deviation, rounded to the nearest

illiteger, Of all values Tor the correspondlng channel within a Signature/sign time series data block:

N
standard deviation = iZ(valuei - mean)2
NS

Hor the mean values of the Z, T, DT, F, Az, El, and R channels as well as for the'standard deviati
channels, integer values in the range from 0 to 65 535 are allowed. These values shall be encoded in
ds unsigned integers.

or the mean values of the X, Y, VX, VY, AX, AY, TX, and TY channels, integer values in the ra

2 768 to each value. Hence, for non-negative numbers, bit 8 of theimost significant octet has the va
legative numbers, bit 8 of the most significant octet has the valude’ 0. For decoding these values, 32
e subtracted from each recorded value.

o I W ' T

=z

OTE The mean values and the standard deviation values.provide information as to whether and to which
gnature/sign data has been transformed for facilitating matching.

n

XAMPLE The mean values of the X and Y chanpels provide information as to whether the signature/sign
een translated/rotated for facilitating matching. If present, the standard deviation values of the X and Y channg
nformation about the range to which the signature/sign data has been normalized/scaled for facilitating matching

= o m

7.3.5 Reserved octet

single octet shall be reserved for future revisions of this specification. For Version 1.0 of thi
5O/IEC 19794, this octet shall be set to 00,

>

1.4 BDB body

7.4.1 General

—

he BDB body<consists of

—+ seduences of channel values at a sequence of sample points, followed by

bns of all
2 octets

nge from

B2 768 to 32 767 are allowed. These values shall be encoded in 2 octets as unsigned integers aft¢r adding

lue 1; for
768 is to

range the

data has
Is provide

5 part of

—~opptional extended data.

The BDB body shall begin with a preamble indicating the presence or absence of the optional extended data.
The preamble shall consist of 1 octet. A value of 1 in bit 8 (MSB) of the preamble shall encode the presence of
the extended data; a value of 0 in bit 8 (MSB) of the preamble shall encode the absence of the extended data.

The trailing bits of the preamble shall have the value 0.

The BDB body preamble shall be followed by a sequence of sample points (see 7.4.2) and, as indicated in the

preamble, optional extended data (see 7.4.3).

© ISO/IEC 2007 — All rights reserved
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7.4.2 Sequence of sample points

The sequence of sample points shall begin with a length field. The length field indicates the number of sample
points. The length field shall consist of 3 octets, representing the number of sample points as an unsigned
integer.

The length field shall be followed by a sequence of fields for subsequent sample points. For each sample
point, the field shall begin with a value for the mandatory X channel, followed by a value for the mandatory Y
channel and a sequence of optional channel values as indicated by the channel inclusion field in the BDB
header. The order of the channel values is determined by the order of indicated inclusion within the channel
inclusion|field (Table 4).

For the 4, T, DT, F, Az, El, and R channels, integer values in the range from 0 to 65 535 are allowed) Fhese
values shall be encoded in 2 octets as unsigned integers.

For the X, Y, VX, VY, AX, AY, TX, and TY channels, integer values in the range from —32 768-to 32 767 are
allowed. [These values shall be encoded in 2 octets as unsigned integers, after adding 32 768 to each valug.
Hence, for non-negative numbers, bit 8 of the most significant octet has the value 1; for-negative numbers, hit
8 of the [most significant octet has the value 0. For decoding these values, 32 768.4s'to be subtracted from
each recprded value.

For the $ channel, integer values in the range from 0 to 1 are allowed. Thesg values shall be encoded in onfe
octet as pinsigned integers.

7.4.3 Bxtended data

The optipnal extended data field of the signature/sign time seriés\data block allows for inclusion of addition
data thaf may be used by a matching algorithm. The extended;data field shall begin with a length field. T
length figld shall indicate the number of contents octets in:the extended data field. The length field shqll
consist ¢f 2 octets, representing the number of subsegquent contents octets as an unsigned integer. Th

structure| of the extended data field is not prescribed by this part of ISO/IEC 19794.

=h

Matching algorithms claiming to use data blocks conforming to the full format defined in this part
ISO/IEC 19794 should be capable of achieving equivalent biometric performance in terms of error rates wheh
processing data blocks without extended data and when processing data blocks with extended data. (If
extendeq data is present and the matching algorithm does not require it, the algorithm shall ignore it.

8 Compact format

8.1 Introduction

The comppact formatief signature/sign time series data is more compact than the full format defined in clause
A signatpre/sign.time series data block in compact format does not contain a header and encodes eac
channel value.within one octet only. Information about the structure and contents of the data block, whic
otherwis¢ would be given in the channel descriptions within the header, is contained in a matching algorith

parametg¢rs-data object as defined in 8.2. T

55

The following are examples of where the compact format may be used:

— in the case of off-card matching, within a Biometric Information Template (BIT) as specified in
ISO/IEC 7816-11; or

— in the case of on-card matching, in the command data field of VERIFY commands as specified in
ISO/IEC 7816-4.
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Figure 5 depicts the body of a signature/sign time series data block in compact format. The solid boxes
indicate fields that must be present. The dashed boxes indicate optional fields. The length of each field in
bytes is indicated in parentheses at the bottom of the corresponding box. The ellipses indicate that more fields

of the same format may follow.

D <

T Q0 —

BDB body
(variable)
A
4 A
Sample point 1 Sample point n
(variable) | T (variable)
Al
4 A
r-="7
X value [ Y value | R value |
...... | |
(1 (1) : Q) :

Figure 5 — Signature/sign time series data block in compact format

8.2.1 General

8.2 Matching algorithm parameters template

I{ present, the matching algorithm parameters data objéct is embedded in a Biometric Header Templa
hich is again embedded in a Biometric Information“Template (BIT) as defined in the specification of
ncoded CBEFF patron format for use with smart.¢ards or other tokens in ISO/IEC 19785-3.

Table 6 — Structure of a matching algorithm parameters data object for

signature/sign time series data

te (BHT),
the TLV-

he structure of a matching algorithm parameters data object is shown in Table 6. Its tag is B1,,,. |ts length
hall be encoded following the Distinguished Encoding Rules of ASN.1 defined in ISO/IEC 8825-1. Its
ontents may be a sequence of channel descriptions as defined in 0 and the maximum number gf samp!
oints that the comparison algorithm is'able to process as defined in 8.2.3.

le

82ex |Vvariable

Tag Length |Value Presence
B10x | Variable
Tag Length |Value
81hex |Vvariable |Sequence of channel descriptions as defined in 8.2.2 optional
Maximum number of sample points as defined in 8.2.3 optional

8.2.2 Channel descriptions

8.2.2.1

If present, the sequence of channel descriptions shall begin with a channel inclusion field as defined in 7.3.4.1.

Channel inclusion field

© ISO/IEC 2007 — All rights reserved
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8.2.2.2 Channel description preamble

The channel inclusion field shall be followed by a sequence of channel descriptions for the channels indicated
as present in the channel inclusion field. The order of the channel descriptions is determined by the order of
indicated inclusion within the channel inclusion field (Table 4) starting with the X channel. The channel
descriptions are mandatory for all channels present in the signature/sign time series data block.

Each channel description shall begin with a preamble as defined in 0.

If any of the bits 4 through 8 of a channel description preamble are set to 1, the preamble shall be followed by
a sequerfce of channerl attributes in the same order as indicated in the preamble starting with the scaling valte.

8.2.2.3 | Scaling value
If present, the meaning and encoding of the scaling values shall be as defined in 7.3.4.3.
8.2.2.4 | Minimum and maximum possible channel values

If present, the meaning of the minimum and maximum possible channel values shall be as defined in 7.3.4.4.

=

For the minimum and maximum possible channel values of the Z, T, DT, F, Az,-El, and R channels, integg
values i the range from 0 to 255 are allowed. These values shall be encoded in1 octet as unsigned integers|

For the minimum and maximum possible channel values of the X, Y, VX/VY, AX, AY, TX, and TY channels,
integer VJalues in the range from —128 to 127 are allowed. These~values shall be encoded in 1 octet ds
unsigned integers after adding 128 to each value. Hence, for non-negative numbers, bit 8 of the most
significamt octet has the value 1; for negative numbers, bit 8 of thé;most significant octet has the value 0. Fgr
decodingd these values, 128 is to be subtracted from each recorded value.

8.2.2.5 Mean value and standard deviation of the channel values

If present, the meaning of the mean value and of-the standard deviation of the channel values shall be gs
defined ip 7.3.4.5.

For the mean values of the Z, T, DT, F, Az, El, and R channels as well as for the standard deviations of 4l
channelq, integer values in the range from 07to 255 are allowed. These values shall be encoded in 1 octet 3
unsigned integers.

[

For the mean values of the X, Y, {X; VY, AX, AY, TX, and TY channels, integer values in the range from —12
to 127 afe allowed. These valdes ‘shall be encoded in 1 octet as unsigned integers after adding 128 to eac
value. Hence, for non-negative numbers, bit 8 of the most significant octet has the value 1; for negativ
numbers, bit 8 of the most-significant octet has the value 0. For decoding these values, 128 is to be subtracte
from each recorded value,

o P S5O

8.2.3 aximum number of sample points

If there is an\upper limit to the number of sample points, the maximum number of sample points that th
comparigon.algorithm is able to process may be indicated in the matching algorithm parameters data object.
present, the maximum number of sample points shall be encoded as an unsigned integer.

=0

8.3 Embedment in a CBEFF data structure

According to the TLV-encoded patron format for use with smartcards or other tokens defined in
ISO/IEC 19785-3, a signature/sign time series data block is encoded as shown in Table 7 or Table 8,
depending on whether the signature/sign time series data block contains extended data or not. Its tag is
5f2e, ., if there is no extended data, and 7f2e, if there is also extended data. Its length is encoded following
the Distinguished Encoding Rules of ASN.1 defined in ISO/IEC 8825-1. Its contents shall be the body of a
signature/sign time series data block as defined in 0.
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Tag Length |Value

5f2e. ., |variable |Body of a signature/sign time series data block as defined in 8.4

Table 8 — Signature/sign time series data block alongside extended data

Tag Length | Value
(f2e0x | variable
Tag Length |Value
81Hex variable |Body of a signature/sign time series data blogk .as defined in 0
8204 Or |variable |Extended data in proprietary format (of primitive or constructed
A2y type)
8.4 BDB body
he body of a signature/sign time series data block consists of a sequence of fields, each of which consists of

hannel, and a sequence of optional channel values as indicated by the channel inclusion field in the
Igorithm parameters data object. The order of the channel values is determined by the order of
imclusion within the channel inclusion field (Table 4).

T
3
point, the field shall begin with a value for the mandatory X channel, followed by a value for the mar
c
3

Hor the Z, T, F, Az, El, and R channels, integer valués in the range from 0 to 255 are allowed. Theg

—

blative to the preceding sample.

or the X, Y, VX, VY, AX, AY, TX, and TIY-channels, integer values in the range from —128 to 127 are
hese values shall be encoded in A\octet as unsigned integers after adding 128 to each value. H
on-negative numbers, bit 8 has the-value 1; for negative numbers, bit 8 has the value 0. For decod
alues, 128 is to be subtracted from each recorded value.

< =2 —1 T

O T

ctet as unsigned integérs:

sequence of channel values at a particular sample point, for subsequent sample points. For eaclh sample

datory Y
matching
ndicated

e values

shall be encoded in 1 octet as unsigned integers?)in the compact format, the T channel shall contain {ime data

allowed.
bnce, for
ng these

or the S channel, integer{values in the range from 0 to 1 are allowed. These values shall be encodg¢d in one
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Annex A
(informative)

Best practices — Data acquisition

A.1 Infroduction

The recdmmendations made in this Annex are included to provide minimum standards to ensure acceptabl

levels of

A.2 Mi

The mini

the mean value across any chosen horizontal centimetre. The X resolution should-net depend on velocity and

pen tilt u

A.3 Mi

The mini
the mea
pen tilt u

A.4 Mi

The min

F > 0 separated by more than 20 milliseconds:

A.5 X jitter

For any

A.6 Y fitter

For any

A.7 Force

D

performace.

himum X resolution and variation
mum value should be 40 dots per centimetre. The resolution should not varfy’by more than 5% from
D to a predefined maximum velocity and tilt.
himum Y resolution and variation
mum value should be 40 dots per centimetre. The resolution should not vary by more than 5% from

N value across any chosen vertical centimetre. The Y resolution should not depend on velocity and
D to a predefined maximum velocity and tilt.

himum sample frequency and variation

mum value should be 50 samples perlsecond. There should be no sequential sample points with

thosen point, the X jittér'should be less than 0,2% of the range of possible X values.

thosen point, the Y jitter should be less than 0,2% of the range of possible Y values.

Inclusion of the F channel is recommended.

Where force measurements are returned the values should be within 10% of the equivalent millinewtons

determin

ed at calibration.

A.8 Pen angle

Where pen angle data are returned the values should be within 10% of the measured pen angle in both azi-
muth and elevation.

16
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Annex B
(informative)

ASN.1 specification of the data interchange formats

2007(E)

.1 Abstract syntax of the signature/sign time series data encodings

he normative body of this part of ISO/IEC 19794 specifies the complete bit-level representatior
gnature/sign time series data full format and compact format that are suitable for transfer‘or storag
lled the signature/sign time series data standard encoding. It can, however, be usefulto” define th
the full and compact formats independently of the bit-level representation (their abstract-syntax). This
different encodings to be used (for example, an XML encoding) where appropriate;

different in-core representations to be used, using structures suited for\easy processing with th
or Java programming languages;

a wider range of tools to be used in the implementation of theseformats;
)
)

easier in-core representation on machines that do not haye\a’big-endian hardware architecture; 3
a more easily understood description of the values in.the formats.

he abstract syntax is specified in this Annex using“*ASN.1. The signature/sign time series data
ncodings are obtained by application of the ASN\1 Basic Packed Encoding Rules (BASIC-PER), U
riant, to the ASN.1 modules given in B.2 afd B.3, including additional PER Encoding Instructi
resulting encodings are exactly the same as those specified in the body of this part of ISO/IEC 19794

sing the abstract syntax as the schema; tools can convert between any encoding of the values an
representations on any hardware architecture and for any programming language. Tools that conv
ecifications to programming language data structures are called ASN.1 compilers, and are supy
run-time routines that will convert.between an in-core value and any desired (specified) encoding. Th
re supported by multiple vendors. In particular, tools that convert between the signature/sign time se
andard encoding and in-core representations of the values are available for most hardware arch
nd most programming(languages.

.2 Signaturef/sign time series data full format

ignatureSignFullFormatModule
{liso, Standard 19794 signature-sign(7) modules(0) record-format (0) version(0)}
FINITIONS

s of the
B. This is
b form of
enables

b C, C++

nd

standard
naligned
bns. The

d in-core
ert these
orted by
bse tools
ries data
itectures

RTNSTRUCTTONS

-— This specifies that PER Encoding Instructions are to be applied
AUTOMATIC TAGS ::=
BEGIN
SignatureSignBlock ::= SEQUENCE {
header Header,
body Body

© ISO/IEC 2007 — All rights reserved
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Header ::= SEQUENCE {
formatId [NULL] IAS5String ("SDI"),
standardVersion [NULL] IAS5String (SIZE (3)),
-— " 10" (space-one-zero) for this version

channelInclusions

ChannelInclusions,

channelDescriptions ChannelDescriptions

}

ChannelInclusions ::=
BOOLEAN,
BOOLEAN,

x-included
y-included

SEQUENCE {

z-included BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN

vX-included
vY-included
aX-included
a¥Y-included
t-included
dt-included
f-included
s—-included
tX-included
tY-included
az-included
el-included
r-included

} (WITH COMPONENTS {x-included

ChahnelDescriptions ::=

x SignedChannelDescr
SignedChannelDescr
z UnsignedChannelDescr
vX
vY
ax
aY¥Y SignedChannelDescr
t UnsignedChannelDescgr
dt UnsignedChannelDeScr
UnsignedChannelBescr
s UnsignedChannedDescr
tX SignedChangédDescr
tY SignedChdnnelDescr
az UnsignedChannelDescr

SignedChannelDescr
SignedChannelDescr
SignedChannelDescr

el UnsignédChannelDescr
r UnsighedChannelDescr

[OPTIONALITY-IN Header.chanhelInclusions]
-— The optionality bit-map is taken from the channel inclusions.

-- The channelInclusions structure is needéd”because the same bit-map controls
-- the optionality in each SamplePoint SEQUENCE in the SamplePoints SEQUENCE OF.

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

(TRUE) ,

y-included (TRUE))})

SEQUENCE {

18
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ghedChannelbDeser EQUENCE {

preamble Preamble,
channelAttributes SignedChannelAttributes

UnsignedChannelDescr ::=
preamble

SEQUENCE {
Preamble,
channelAttributes UnsignedChannelAttributes
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